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DETAILED ACTION 
Claim Rejections • 35 USC §112 

1) The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claim 1 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. Claim 1 recites the limitation "one or more of first, second and 
third power generators coupled to each one of upper and lower electrodes" which is not 
covered in specification. Paragraphs 0008, 0009 of the specification disclose " first, 
second, third power generators which are coupled to corresponding upper and lower 
electrodes for generating power signals" and as shown in Figure 1 the power generators 
are coupled to either the upper or lower electrodes, but do not disclose "" one or more of 
first, second and third power generators coupled to each one of upper and lower 
electrodes" that is "one" power generator coupled to both (upper and lower) electrodes 
or two/three power generators coupled to both (upper and lower) electrodes. 

2) The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter, which the applicant regards as his invention. 

Claims 1, 16, 41 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention because of the following: 
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1) Claims 1, 16, 41 recites the limitation "one or more of first, second and third power 
generators coupled to each one of upper and lower electrodes", a) This limitation 
implies the reactor having either of one, two or three generators, b) Further, this 
limitation can be interpreted as only one generator connected to each one of upper and 
lower (both) electrodes or more than one generator (either two or three) be connected, 
to both (upper and lower) electrodes. The amended claim limitation does not seem to 
match with the disclosure (Figure 1). Therefore for the purpose of examination on 
merits, this claim limitation has been interpreted as " each of upper and lower (both) 
electrode is coupled to one or more of first, second and third power generators". 
Appropriate correction/clarification is required. 

Response to Arguments 
Applicant's arguments with respect to claims 1-24, 41 have been considered but are 
moot in view of the new ground(s) of rejection since claims 1 , 16, 41 have been 
amended by applicant by adding new limitations "one or more of and "each" and further 
as explained below: 

1) Obviousness rejection of Claims 1. 2 based on DeOrnellas et al (US Pub. No. 
2002/0139665) in view of Corn et al (US Patent No. 4,585.516). 
Also, applicant has contended that "upper electrode 26" is a typographical error in the 
office action of 7/27/05 and that the same should read "upper electrode 24". 
Examiner responds that "upper electrode 26" is correct and not a typographical error 
since as per broad interpretation of the claim (claim did not recite "upper" electrode 
facing "lower" electrode) electrode 26 is "upper " that is arranged at a higher location 
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with respect to lower electrode 28 (US PG Pub. No. 2002/0139665 to DeOrnellas et al - 
Figure 1). 

Applicant further argues that proposed combination of DeOrnellas et al and Corn et al 

do not teach the amended claim limitation. In this connection attention is invited to 
Claim Rejections - 35 USC § 1 12 regarding Claim 1 as explained above wherein the 
amended claim has been interpreted as " each of upper and lower (both) electrode is 
coupled to one or more of first, second and third power generators". In the light of 
examiner's response regarding "upper electrode 26" and the examiner's interpretation of 
claim 1 , combination of references by DeOrnellas et al in view of Corn et al read on the 
amended claim limitation and thus rejection of Claims 1, 2 is maintained. 
Further Claim 1 has also been rejected as anticipated by Fink (US PG Pub. No. 
2004/021 1519) for the embodiment where only one generator is connected to upper 
and lower electrodes. 

2) Obviousness rejection of Claims 1-3. 9-11 based on Roderick (US Patent No. 
6.043.607) in view of DeOrnellas et al (US Patent No. 6.492.280). 
Applicant argues that obviousness rejections of these claims are improper because it 
fails to meet the criterion that prior art reference must teach or suggest all claim 
limitations, since specifically, Roderick reference teaches that only one waveform 
generator is coupled to an electrode. 

Examiner responds that Roderick teaches use of three signal generators 1 1 8 sub.n 
whose waveforms (amplitudes and frequencies) are combined by waveform generator 
102 and then split again by power splitter 106 and the required frequency bands are 
supplied to upper and lower electrodes 126 and 144 through respective matching 
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networks 108, 110 respectively. Roderick also teaches that a feedback control device 
(controller) 300 provides dynamic control of signal characteristics (amplitude, power, 
frequency etc.) of the three signals generators (Column 4, lines 12-50). 
Examiner further responds that since Roderick reference in itself reads on all limitations 
of amended claim 1, this claim accordingly has been rejected under 35 USC 102 (b) as 
explained below. 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988)and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, since Roderick 
reference itself teaches all limitations of claim 1 as explained above, DeOrnellas et al 
reference was combined with Roderick reference as a 35 USC 103 (a) rejection, since 
the combination teaches the limitations of dependent claims 2,3, 9-1 1 . Accordingly 
claims 1 , 2-3, 9-1 1 are rejected as explained below. 

3) Obviousness rejection of Claims 1 . 2. 4 and 12-23 based on Salimian et al (US 
Patent No. 5.656.123) in view of DeOrnellas et al (US Patent No. 6.492,280). 
Applicant's arguments that both these references do not teach control of generator 
coupled to upper electrode or controlling of generators on the upper and lower 
electrodes have been fully considered and are persuasive. Therefore, the rejection has 
been withdrawn. However, upon further consideration, a new ground(s) of rejection is 
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made in view of claims 1,16 being amended by the applicant by combining teachings of 
Tsuchiya et al with those of Salimian et al in view of DeOrnellas which read on the 
amended claim 1 and the dependent claims 2, 4, 12-23. Accordingly claims 1,2,4,12-23 
have been rejected as explained below. 

4) Obviousness rejection of Claims 1.2.5-11. 41 based on DeOrnellas et al (US Pub- 
No. 2002/0139665) in view of Corn et al (US Patent No. 4,585.516) and further in view 
of Tsuchiva et al (US Patent No. 5.716.534). 

Regarding Claims 1 ,2,5-1 1 applicant argues that cited references do not render the 
amended claim 1 and dependent claims 2, 5-1 1 obvious in view of no power 
supply/generator being connected to upper electrode in DeOrnellas et al reference. 
Examiner responds that as explained above power generator 30 is connected to "upper 
electrode 26" and thus Claims 1, 2 are rejected as explained below. 
Examiner further responds that reference by Tsuchiya et al when combined with 
DeOrnellas in view of Corn et al reads on the limitations of claims 5-1 1 and accordingly 
these claims have also been rejected as explained below. 

Regarding Claim 41 applicant argues that reference by Tsuchiya et al when combined 
with DeOrnellas in view of Corn et al does not read on the limitations of amended claim 
by way of obviousness. 

Examiner responds that as explained above power generator 30 is connected to "upper 
electrode 26" in the reference by Deornellas et al. Further, reference by Tsuchiya et al 
when combined with DeOrnellas in view of Corn et al reads on the limitations of claim 
41 and accordingly claim 41 has been rejected as explained below. 
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5) Obviousness rejection of Claims 16, 24 based on Salimian et al (US Patent No. 
5,656,123) in view of Corn et al (US Patent No. 6,492,280) and further in view of 
Roderick (US Patent No. 6,043,607). 

Applicant argues that obviousness rejection of dependent claim 24 be withdrawn since it 
depends on non-obvious independent claim 16. 

Examiner responds that both the independent claim 16 and its dependent claim 24 have 
been rejected (as explained below) as being unpatentable over Salimian et al in view of 
DeOrnellas et al and Tsuchian et al. Accordingly Claim 24 has been rejected as 
explained below. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Kalyanam (US 
PG Patent No. 6,491,978). 

Regarding Claim 1: Kalyanam teaches an apparatus (Figure 4) [plasma enhanced 
mode] that comprises a process chamber 472, a RF source 494 (only one generator) 
connected to showerhead 440 and pedestal 432. Kalyanam also teaches a 



Application/Control Number: 10/632,628 Page 8 

Art Unit: 1763 

microprocessor (controller) 499 that monitors and controls the process performed in the 
apparatus (Column 14, lines 40-60). 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Roderick (US 
Patent No. 6,043,607). 

Regarding Claim 1: Roderick teaches an apparatus (Figures 1-3) that comprises first, 
second, third generators 118.sub.1, 118.sub.2, 118.sub.3 coupled to upper and lower 
electrodes 126, 1 14 and whose waveforms (amplitudes and frequencies) are combined 
by waveform generator 102 and then split again by power splitter 106 and the required 
frequency bands are supplied to upper and lower electrodes 126 and 144 through 
respective matching networks 108, 1 10 respectively. Roderick also teach a feedback 
control device (controller) 300 (Column 3, lines 1-20) that provides dynamic control of 
signal characteristics of the three signals generators (column 4, lines 12-50). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 
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Claims 1, 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DeOrnellas et al (US Pub. No. 2002/0139665) in view of Corn et al (US Pub. No. 
4,585,516). 

Regarding Claim 1: DeOrnellas et al teach a plasma apparatus (Figure 1), comprising 

upper electrode 26, lower electrode 28 and power generators 30, 32, 34 coupled to 

upper and lower electrodes (Paragraphs 0023, 0024). 

DeOrnellas et al do not teach controller for controlling selectively activating the 

generators. 

Corn et al teach an apparatus (Figure 1) that has a control means (controller) 27 for 
controlling the signals applied to the reactor to improve etching capability of the 
apparatus (Column 2, lines 45-55 and Column 1, lines 36-38). Corn et al further teach 
that the apparatus uses at least two (implying there could be three sources) sources of 
RF power and the RF means could have different duty cycles (Column 1, lines 42-45). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use control means (controller) as taught by Corn et al in the apparatus of 
DeOrnellas et al to achieve improved etching capability. 

Regarding Claim 2: DeOrnellas et al teach that first power generator 30 is connected to 
upper electrode 26 and second and third power generators 32, 34 are coupled to the 
lower electrode 28. 

Claims 2, 3, 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Roderick (US Patent No. 6,043,607) in view of DeOrnellas et al (US Patent No. 
6,492,280). 
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Regarding Claim 2: Roderick teaches all limitations of the claim as explained above. 
Roderick does not specifically teach the electrodes to which the generators are coupled. 
DeOrnellas et al teach an apparatus (Figure 6) that has generators 48, 50 coupled to 
lower electrode 42 for obtaining wafer etching with straight vertical sidewall profiles 
(Column 4, lines 50-65). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to replace power source to the lower electrode with plural power generators as 
taught by DeOrnellas et al in the apparatus of Roderick to achieve wafer etching with 
vertical sidewall profiles (Column 2, lines 25-30). 

Regarding Claims 3: DeOrnellas et al teach that RF sources 48 has a frequency of 450 
KHz and RF source 50 has frequency of 13.56 MHz, that is frequency of second 
generator 50 is three times that of third generator 48. (Column 5, lines 1-10). 
Regarding Claims 9-11: Roderick teaches that feedback control device 300 (controller) 
dynamically controls one or more signal characteristics like amplitude, power, frequency 
etc of the signal produced by each of the generators (Column 4, lines 15-20). 
Claims 1, 2, 4, 12-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Salimian et al (US Patent No. 5,656,123) in view of DeOrnellas et al (US 
Patent No. 6,492, 280) and Tsuchiya et al (US Patent No. 5,716,534). 
Regarding Claims 1, 2, 16, 24: Salimian et al teach an apparatus (Figure 1) that 
comprises a vacuum chamber 14, generators 12, 16 coupled to upper and lower 
electrodes 20, 22 (column 5, lines 35-55). 
Salimian et al do not teach third power supply and controller. 
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DeOrnellas et al teach an apparatus (Figure 6) that has generators 48, 50 coupled to 
lower electrode 42 and a controller 54 for obtaining wafer etching with straight vertical 
sidewall profiles. 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use third power generator and controller as taught by DeOrnellas et al in 
the apparatus of Salimian et al to achieve wafer etching with vertical sidewall profiles. 
Salimian et al in view of DeOrnellas et al teach all limitations of the claims except 
control of generator connected to upper electrodes and the remaining generators. 
Tsuchiya et al teach an apparatus (Figures 1, 30-33) that uses CPU (controller) 20 to 
control power supplies 18, 29 for ON/OFF (active /inactive) modes to optimize the 
etching parameters (Column 8, line 65 to Column 9, line 15 and Column 12, lines 45-65 
and Column 13, lines 1-25). Tsuchiya et al further teach that etching parameters can be 
optimized by appropriately selecting the parameters including phase difference and the 
power ratio of the generators (column 8, lines 20-25). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use controller as taught by Tsuchiya et al in the apparatus of Salimian et al 
in view of DeOrnellas et al to optimize the etching parameters. 
Regarding Claims 4: DeOrnellas et al teach that two RF sources 48 (450 KHz) and 50 
(13.56 MHz) coupled with lower electrode 42, and a controller 54 for sequencing the 
power supplies (column 4, lines 65-67 and column 5, lines 1-10). Thus frequency of first 
power generator 12 (60 MHz - Salimian et al) is greater than frequency of second 
power generator 50 (13.56 MHz - DeOrnellas et al) and that of third power generator 48 
(450 KHz - DeOrnellas et al). 
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Regarding Claims 12, 18, 19: Salimian et al in view of DeOrnellas teach that the first 
power generator 12 (Salimian et al, Figure 1, Column 4, lines 50-52) is capacitively 
coupled to to the upper electrode 20 and the second and third power generators 48, 50 
(DeOrnellas et al, Figure 6, Column 7, lines 55-60) are capacitively coupled to the lower 
electrode 42. 

Regarding Claims 13, 21: DeOrnellas et al teach that the second power generator 50 
operates in MHz range frequencies at about 1 MHZ and up to multiples of 13.56 Mhz 
(includes 13.5 Mhz to 60 Mhz) can be used (column 5, lines 1-10). 
Regarding Claims 14, 22: Salimian et al teach that for the first power generator 12 
signal in the range of 30 MHz to 300 MHz (includes 40 Mhz to 100 MHz) could be used 
(column 5, lines 65-68). 

Regarding Claims 1 5, 23: Salimian et al teach that for the third power generator 1 6 
signal could be applied in the range of 0.1 MHz to about 30 MHz (includes 1 MHz to 
13.5 MHz); (column 6, lines 1-5). 

Regarding Claim 17: Salimian et al teach (Figure 1) that upper electrode 20 is arranged 
above the wafer table 46. 

Further DeOrnellas et al teach (Figure 6) that lower electrode 42 is coupled with wafer 
chuck (table) (column 4, lines 55-60). 

Regarding Claims 20: DeOrnellas et al teach that RF sources 48 has a frequency of 450 
KHz and RF source 50 has frequency of 13.56 MHz, that is frequency of second 
generator 50 is three times that of third generator 48 (column 5, lines 1-10). 
Claims 5-11, 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DeOrnellas et al (US Pub. No. 2002/0139665) in view of Corn et al (US Patent No. 
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4,585,516) as applied to claims 1, 2 and further in view of Tsuchiya et al (US 
Patent No. 5,716,5340). 

Regarding Claims 5-1 1 : DeOrnellas et al in view of Corn et al teach all limitations of 
claims as explained above except placement of power generators in active/inactive 
mode. 

Tsuchiya et al teach an apparatus (Figures 1 , 30-33) that uses CPU (controller) 20 to 
control power supplies 18, 29 for ON/OFF (active /inactive) modes to optimize the 
etching parameters (, column 9, lines 1-15 and column 12, lines 45-65 and column 13, 
lines 1-25). Tsuchiya et al further teach that etching parameters can be optimized by 
appropriately selecting the parameters including phase difference and the power ratio of 
the generators (column 8, lines 20-25). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use controller as taught by Tsuchiya et al in the apparatus of DeOrnellas et 
al in view of Corn et al to optimize the etching parameters. 

Regarding Claim 41: Tsuchiya et al teach an apparatus (Figures 1, 30-33) that uses 
CPU (controller) 20 to control power supplies 18, 29 for ON/OFF (active /inactive) 
modes to optimize the etching parameters (column 9, lines 1-15 and column 12, lines 
45-65 and column 13, lines 1-25). Tsuchiya et al further teach that etching parameters 
can be optimized by appropriately selecting the phase difference and the power ratio of 
the generators (column 8, lines 20-25). 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rakesh K. Dhingra whose telephone number is (571)- 
272-5959. The examiner can normally be reached on 8:30 -6:00 (Monday - Friday). 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 



Application/Control Number: 10/632,628 



Page 15 



Art Unit: 1763 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 





Rakesh Dhingra 



Parviz Hassanzadeh 
Supervisory Patent Examiner 
Art Unit 1763 



